To clarify the effect of thiamine on serotonin-related metabolism in Magnesium-deficient rats manifest symptoms of peripheral vasodilation characterized by erythema in the ear and nose (1, 2) . It has been clarified that serotonin levels increased in blood, stomach and intestine of thiamine-sufficient magnesium-deficient rats, while both thiamine and magnesium deficient rats revealed no elevation of blood serotonin when the peripheral vasodilation symp tom was not present (3) . To elucidate the mechanism, the following experiments on serotonin metabolism were carried out. Metabolic pathway of serotonin as related to this study is outlined in Fig. 1 .
EXPERIMENTAL

In vivo experiments
Animals and diets. Thirty-six male Wistar rats weighing about 80 to 100g were housed individually. Table 1 shows the composition of the diet fed during the experimental period.
Preparation of samples. After four weeks on these dietary regimens , blood 
RESULTS
In vivo experiments
Growth rates were similar to those outlined in previous papers (3, (11) (12) (13) . After three weeks on these dietary regimens, rats fed a thiamine-containing , mag nesium-deficient diet (groups 3 and 5) developed erythema in the ears and nose but rats deficient in both thiamine and magnesium showed no erythema as described previously (3) .
As shown in Table 2 L-aromatic amino acid decarboxylase activity in liver of thiamine deficient groups (groups 1 and 2) decreased slightly, while significant changes among the groups were not observed in brain and stomach.
Regarding serotonin oxidation activities in stomach and liver, decrease were significant in excess-thiamine and adequate-thiamine magnesium-deficient rats, although the activity in brain was slightly affected (groups 3 and 5). The thi amine-deficient magnesium-deficient group (group 1) showed no decrease in the activity. In magnesium-supplemented groups (groups 2, 4 and 6), no decrease was observed (Table 3 and Fig. 2 Table 3 . Serotonin oxidation activities in brain and stomach.
Values represent mean + S.E. of 6 rats. Different letter superscripts (a, b, c) denote significant difference (p<0.05) compared by "t" test.
* The value was expressed as the decomposed amounts of serotonin (5 HT-C14) cor responding to the formation of 5-hydroxyindole acetaldehyde-C14 and 5-hydroxyindole acetic acid-C14. a Below the limit for accurate estimation . Y. ITOKAWA, M. KIMURA, C. INAGAKI, and C. TANAKA in thiamine excess groups only (groups 5 and 6) as shown in Table 4 .
In vitro experiments
Results obtained from the in vitro experiments are summarized in Table 5 . High concentration (10-3M) of either free thiamine or thiamine pyrophosphate inhibited the serotonin oxidation activity in both brain and liver. EDTA and EGTA, metal chelating compounds, inhibited serotonin oxidation at 10-2M and addition of thiamine or thiamine pyrophosphate (10-5M) together with chelating agents caused a further inhibition in serotonin oxidation activity. Addition of magnesium to the reaction mixture had no effect on the enzyme. DISCUSSION BELANGER et al. (14) found that dermal mast cells of rats decreased after one week of magnesium deficiency. They suggested that magnesium deprivation act like a histamine liberator which induce the degranulation of mast cells with liberation of histamine and as the result, peripheral vasodilation develops in magnesium-deficient rats. However, as we reported in the previous paper (3) injection of 10mg per killograms of body weight of histamine into normal Wistar rats did not produce any peripheral vasodilation symptoms, while the same amounts of serotonin caused erythema in ears and nose to the rats 15-30min following injection.
It is well-known fact that action of serotonin on cardiovascular system is very complex (15) . HARDY et al. (16) reported that serotonin produces small vessel dilation and at the same time it constricts large vessels.
From these facts it can be concluded that serotonin could play a major role in vasodilation in magnesium-deficient rats, but histamine has little effect.
In this paper we have clarified that serotonin oxidation activity decreased significantly in liver and stomach of thiamine-sufficient magnesium-deficient rats. On the other hand, the thiamine-deficient magnesium-deficient group showed no inhibition of serotonin oxidation. Besides, an addition of either thiamine or thiamine pyrophosphate together with metal chelating agents, EDTA or EGTA, in vitro increased the inhibition of serotonin oxidation. From these findings it is conceivable that magnesium deficiency coupled with excess thiamine plays some role in inhibiting serotonin oxidation with a consequent serotonin increase.
As no significant change was observed between magnesium-deficient and sufficient rats regarding L-aromatic amino acid decarboxylase activities, it is presumed that a magnesium deficiency has no effect on the metabolic pathway from 5-hydroxytryptophan to serotonin. Serum 5-hydroxyindolyl-3-acetic acid levels increase in excess thiamine administered rats, further studies are required for elucidation.
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